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(57) Abstract: 

PROBLEM TO BE SOLVED: To avoid the Increase in 
resistance by the oxidation of a wiring as well as the 
decrease in the reliability of the wiring and an 
element, by a method wherein an oxidation preventive 
film is self algningly formed on the surface of a trench 
wiring formed on an insulating film when the wiring is 
formed by buried-wiring technology. 

SOLUTION: An insulating film 1 is fomned on a substrate 
10 and then a wiring trench 2 is formed on the 
insulating film 1. Next, a barrier metal 3 is formed in 
the wiring trench 2. Next, a wiring material 4, after 
Its formation, is softened to be fluidified by heat 
treatment at the temperature exceeding the crystalline 
temperature but not exceeding the melting point thereof 
so as to bury the wiring trench 2 by pouring the wiring 
material 4 into the wiring trench 2 wherein the barrier 
metal 3 is fonned. Successively, the surplus part of the 
wiring material 4 Is removed by etching back step to be 
left for procucing a trench wiring 5. Next, an oxidation 
preventive film 11 is self aligningly formed on the 
surface of the trench wiring 5. Through these 
procedures, the oxidation of the surface of the trench 



wiring 5 can be avoided thereby enabling the reliability 
upon the wiring and element to be improved. 
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c V D W5t<a 1 xft 2 iam(D^m»-mmo 

[If^iie] J.:lTOXg (a) ~ (e) : 

(a) mt±viimm^Bm-r^:i:.m ; 

(c) m&m±izmmn^m.t^tmz. mmi:: 

(d) fmm±izmm^ntzWMtinm^*-rh:itiz 

( e ) I- g Bm'^mzm^m±mt:B0s.t 

im^mi} x^e (c) t^3v>T. is^w^iiUT^ 
im^ms] xm (e) tiJl^Ts K{be5ii:M^&. m 

>v =5r ^XttStR C V D ffit J: B^t S if 6 
im^mQ} xg (e) t:*5V^T, ^{b&5±IKi:LT 

[00 0 1] 
[0 0 0 2] 

[0 0 0 3] zti^a^mmcDmrn^wto^—DtLx. a 

(DM (fiP*>^ ea^^) 2=£JBfi)cL (|5]i! (a) ) . :i<D 



iai^«*44?&JiK)3ia^ (iBi0 (b) ) . mmn^cD^ 
^ 31 -y ^ y t -V X (i^ b i^fl<]« Wif m ( C M P (C 

hemical Mechanical Polish)) t<toTlS*-SU. iiilM 
05 ?^-Jj^T:^?> mm (c) ) o 

[0 0 04] misb}K^mm^m(DiiBm t lth:. ^j-t 

10 ;i/^*vj/> (Dua 1 Dama s s c e ne) BBJS*^ 

15 Jims ^K^^m&fmn 4 X'MisbjK^ mm 

(b) ) > CMP (Chemical Mechani 

cai Polish) xmmni(D^ms^^mi 
KfCffM-rsttffiT-fes mm (c) ) . cict^^t;!/ 

is.m^m^:itifix-^^o 

[0 0 0 5] 

06 (c) feSV^H:07 (c) t^^Nl-i^t. ia 
<^ ^ Xtt C M P T'l^4-r 5 <t MMWi 5 ^feJI^ 

(d) ^>SV^{±B17 (d) {cS^-Tiot^iaSSAs^^b 

?nT*Bt:^^bii8*sff$fiS;?n. Si^^iisj^^ i^;^ 
(Dfs^ifimmxti t) . ^wbt i (5^^ :tyifimsM 
[0 0 0 6] *iiB^tt. \-:k±(Dmi(Dim<Drsm^m^ 

^ o 

[0 0 0 7] 

45 mM^m^titzuxD^m] ±i3©iw?&5if!Ki-5fc 
as t g Bg^a«] icg?<bB5±iiA^JKfi)c^F nr i ^ a c i: 

50 1^i:t2.*29f*;Sfi&«lttt-S. 
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[0 0 0 8] ttz. :^mm. iilTOXg (a) ~ 
(e) : 

( b ) mmmiz wmm ^w>m-i> -^u ; 

(d) mm.^±.\^m.mMdm^v^-mic^hz.)i\z 

( e ) mwmm^ t e ^m^mmmm.-^¥i>m- 

[0 0 0 9] %mm^mmm.\^i^^>^. ^mu^.^ 

i^O^fb t J; S B^*lffiii^;o±#^Ei^®^t«^4©^£T 5 

[0 0 10] i^tr. z<Dm.im±m^m.m^ v^-^x 

[0 0 11] 

m\mmt^o ^*5. #a*iB]-^^{ii5i-xt±i5]^® 
[ 0 0 1 2 ] 0 1 \ti^m^(D-mm<o^^wm.W(Dnm 

ST-feS, |Bl0©i|i^Sg{±. a«l 0±OiSfejtMl 
izw^^^ntzmm 2 {cgBiilt^)|B^:&«»JitrCl i: t ct 

tg3S^fl<]t}i5fig^Ftifcil^bKihMl l!&tbTv> 
So Z.(D^mVmWA. WT©xg (a) ~ (e) : 

(a) «M±t«5ii:M^JI5fiE-rsxig ; 

(b) i^i^l^tgffi^S^flJ^-rSXg • 

(c) i^eil±C;SE^«*4*fiKM1-Si;ftt:. iB^^tc 

(e) mmu(Dm.miz^Bm'^izmm±m^Bmt 

; A^t>fl$fiK$nTV>So c:c:T\ (a) ~x 
g (d) {±. 06 (a) ~ (c) RXfmi (a) ~ 
(c) ^c^^bfe^i!9l5©^iai^©}^5fiKi$^Si:lH|fi6t:^Ta:: 

[0013] m^iis 'SiR 1 0 1 bttt. m.-^(DL s i 

:rp-t>^fcit) s iS*S±{c^?JKfiKbfet)©^&<^ffl 

[ 0 0 1 4 ] Xig (a) T«1-5«g^il 1 i: bTtts 
SiO„ BPSGv PSGs BSG. AsSGx NS 
G. SOG. LTD. SiN. SiON. SiOFIIS 

i©{b^T•$)S^!f«]©lfet^^*4^ Sfcrp-fe;^©*^; 
WLmt^mmt^mtzt^mx. y^)V7-r7.Tenon{ po 

ly tet^afluo^oethylene)^ B C B (benzocyclobuthen 



e)^ Parylene> Flare(fluorinated arylene ether)^© 

too 1 5] Xli (b) T-JK/3jo1-5ffi||?S2*)f:j»©U 
05 V ^ 7 7 tt« ^ X -y f- > i: ^ I ij ffl b T Bm t !> 

[0 0 16] xg (c) (Dm.mmi±^(omm>im4(D 

fiEMi:BEJ^^2©a«?)3i^®xgt*5l^T{i. IE 
10 iS^2t;^•'JT^^;l/H3&ffMU *V^T•'J7D-^ 

&.y(DWj^izmmmLxmm«m4<Dm^m<ts mm 
^b$■l^•^ u ^;i'Ji a *sJi5m^nTv^ sisi^^ 2 © 
[HmzmUitn 4 b^tf :i j; iBilS« 2 

15 iiitf;&ffi) > i^E u 7 o -a mmn 4 ©io^s* 

lSJE©^rSffi;tf:^ft3T-ffv\ BB*l$JJ|i44;&M>JT^^;i/ 

m3ifirM^tix\^^?>umm2(Dp^mz-M\^mmx-WL 

t) miMn 4 OffM i:a 462.^ i: ^&ff a . WMM 2 ©ffe 

20 t:itiii?L6t,i5ii^icato3i^. mmy^vT^wM-t?) 

[0 0l7]c:^T\ >'^';T^^;uJi3i:bT(i> T 
i. TiN. TiON. W. WN. TiW. T iWN^ 

25 Ta. T amonM^i^mm'p'ioih^mmmm 
tfzttzix^(omm^i>if^^tifiX'^^o 

[0 0 18] ttz. WMUn^tLXlt. UAl, Al 
-Cu. Al-Six Al-Si-Cu. Al-Ge. 
Al-Si-Ge\ Al-Ge-Cu. Al-Cu-T 
30 i> Al-Si-Ti. Al-Sc. Al-Sc-Cu 
mfflAl^-^^. iiJfiCu. Cu-T i. Cu-Z 

35 [0019] mmn 4 ^misbih^i^mt. mMttm 4 © 

^fiJgi5^?£x>y5^;'!>;/^Xtt^b^e<3mWSff^?£ (CM 

p) iftj;oTi^*u wMm2\f^\zmmnit:mt 

[0 0 2 0] xm (e) ©^Sai^5©Sfflt@B®^S<] 

40 izm<m±mi iirMt^:mii. *^H^©Mjg:&ts 

itmitu sM'^m^(omm^(D\^±^m^o :izx 
mmi 5 ommiz @ Bs^fi<] t^^bBs^ii 1 1 ^r^-mt 

45 mi itiB^titi^oMmx-^^o 

[0 0 2 1 ] zcDXo^mimtmi KDB^ysmtb 
xit. mmm^^^^^m. sikcvdis. mmcoBmm 

ii^ttt, ^iai^5$fl$j5KbfeSffii o^&. ^E^as© 

50 ^E^^*^3|^44i:S^&b55:l^^©^«P^'>=^^MtSU 



1 -1 6 906 



m/frnti-^m-^. mmm^-j^^j^tLxit.. co. c 

[0 0 2 2] gfKCVDffi^tCj^SS^tCli. W. Ti 
N^®iaSI«*4©^N- U <5';i/4a#^C VDffiT-fiKMI- 
[0 0 2 3] mim<Dmmi^^^m'^iziis 

•3^ I CP (Inductive Coupled Plasma) ^ ECRT'^ 
[0 0 2 4] 

S o 

[0 0 2 5] ^JS«?iJ 1 

[0 0 2 6] sr> am©Ls iXD-b:;^ttiev\ si 

1 Otfg^lKl^ffJfiXt, 5if:©PRv RIE-iStit) 
lig^lll K:ia|g^2 i:it^?L6i:*JI5fiKbfc (E2 

(a) ) . :i(Dm^. Wm2(Di^i^Q. 4>t£m. 
SO. 5jumhbfco 

[0 0 2 7] ifct, iiSK^fft:i5{t5v^^hD>:;^yi 
-;'^t£tJ;t)A-«;7'p{<J';Hi3i:bT. TiJlSU^Ti 

Ns^&iiiife^n^nifeofiKmfi^T-^iibfc (0 2 

(b) ) o 

[0 0 2 81 TifiKl^j^ 
DC/'17— : 5kW 
Xn-fe;^:^;^ : Ar 1 0 0 s c cm 
mt) : 0. 4Pa 
SfiKSJS: 1 5 0-C 
: 2 0 nm 

[0 0 29] T i NfiKM^{4= 
DCy^!7- : 5kW 

^/V^z7.i37.■. ArZOs corns N,80sccm 
S.t):Q. 4Pa 
Wmm-. 1 5 O'C 
IKS : 5 0 nm . 
[0 0 30] iiSX^'^'t:Tai^0<]tv<7^ h 

D>;^^l>;/^?StJ:f3pure-Cu (Sia«*44) S 
*®fiEM*f^T-fiyMbfc (0 2 (b) ) c Z(0&m\z^ 
l^T{±s Cu(iBB^^2X{±ig^?L6©liPgB^T-o:& 

[0 0 3 1] C Vifm^{>^ 
DC^y- : 1 5kW 
Xo-t;^:^/;^ : Ar 1 0 0 s c cm 



\S.ts: Q. 4Pa 
SMSS : 4 0 0°C 
MP: 1 2 00nm 

[0 0 3 2] m^-. y.T®»iEU 7 D-^f^l^t bfeA^ 
05 l\ iSK^tt3tAr*X§:jiAbTlt«§i«EArJfll 
^Ttjog. iai|||J*4 (Cu) 4§'j7n-$-a-TEIS 
^2Sl5^li?L6t|5]li#{c=itiIbt (E2 (c) ) o S 
fc. c:©i:§a«?ag^&4 0 0°CtA±i:v^^. Cu©S 
iiSrB?ajSft3£j£^ST-iDll!tb, a»a^ttS|pI±^-B- 

10 feo 

[0 0 3 3] ;^E';7n-^{4= 
E;b : 1 0'Pa;ii± 
»1gMK:4 5 0-C 
BtP^ : 1 m i n 

15 [oo3 4]ife{i. cuvmz^^s mmmmf-m^ 
;n ( Ti/TiN ) z}i-^\)u^mmmmu i^* 

■rs^i:tck»)> «Ei||5l&^fiei-2.iai^$J!|s^ (Cu) 
4©SfflSSt±5^^*: (02 (d) ) o c:©J®-&©Cu 
20 CMP|fef^S«Tt^^s-ro 
[0 0 3 5] CuCMPIfef't^ 
m^E.1l : 1 0 Og/cm' 

EltelS:^^ 3 0 rpm. W^he ad 3 0rpm 
mm^'^v Y : SUB A IV 
25 X^'J-: NHj'^-P^ (7;^— A Ki'U *^*) 
WS. :10 0c c/mi n . 
aS: 25~3 O'C 

[0 0 3 6] m\&\.fzwmMn (cu) 4®^b 

30 Coftl«Ppt^/=SrJS{cau Cofift«^p(«y=!Ml3!Pe>& 
SB^bBS^mi la*fl^fKb:fe (02 (e) ) o 

[0 0 3 7] unm^-j^m'^ 
mm: 3>;n-xm (ttiC^a7-;uh-^^;i/M) 

igjS : 7 0~8 0*C 

35 [0 0 38] mm 2 

iijs^^j 1 i: i5ia t bT, 1 0 ±(Dmmm i iieaiisi^ 
2svg?ii^?L6 sfl^fiKb. mm^^izm^-^v^hu 

>;:^yt<y^^{c<k>), >'t';7'^^;i/H3i:b-rTi)lS 

40 t3El||«i|!44i:bTCu*fiXjlbfc (03 (a) ) , 
. [0 0 3 9] Ti^m^ii^ 

DC>'t9- : 5 kW . 

yv-^XiJX : Ar 1 0 0 s c cm 

E±( : 0 . 4 P a 
45 S^lSjS: 1 5 0-C 

mm-. 2 0 nm 

[0 0 40] T i NfiKJllfeff 

DC/W- : 5 kW 

yu^XiST. : Ar 3 0 s c cm, N,8 0 s c cm 
50 Eti : 0. 4Pa 
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aiSSS : 1 5 O'C 
Blip : 5 0 nm 

[0 0 4 1 ] curmm- 

D C>'W— : 1 5 kW 
ya-i^T-HT. :ArlOOsccm 
J±tj: 0. iPa 

mm^m 1 5 cc 

mm: 1 0 0 Onm 

[0 0 4 2] ■^^^hviyx/'i^^^mizX^CucDmM 

7a-u iEJ^*^J^s^4^ii^^)a^fd (03 (b) ) o 

[0 0 4 3] CuU7D-|fefif 
yx2-^7.:fJ7. :H,500sccm 
mij: 6 7 Pa 

mmum: 4oo°c 

T--;UB#5§ : 5min 

[oo44]ife{c. cMPffitit). mmmb&vm^ 

y'^V7&.^(DS^^(Dmmtn (Cu) 4i:>'N*'Jr^^ 
( Ti/TiN ) 3J:^fe{b^a<)«Sfe?5ffeu 1^* 
«Bffl||5=fe«J5gt-i.BSIS«i|Et (Cu) 
4®^S*Stti^-a-fc (03 (c) ) o 
[0 0 4 5] gaibfeiHiSW*^ (Cu) 4©sa 

o^{b;&i55±-r-5fc»> lai^«Jls^ (Cu) 4©«®{cw 

A^^^diSKfbRdJtJll 1 b*^tRCVD«tJ;t)»:©W 
[00 46] WfiJcM^ft 

7"D-fey(:tf;^ : WF,/S i H,/H,/Ar = 1 0/7 
/100 0/lOsccm 
E:t/: 3 0Pa 
atSMJg: 2 6 0°C 
MJP : 3 0 nm 
[0 0 4 7] ||SEe^J3 

mmm 2 hisiatc lt. »s 1 0 ±(Dimm 1 

yT./'i^^^mi^J^^. ^^UTp«^;i/«3iibTT ilS 
y?TiN«;&ISifefiKMU $^>^ciB«|$^)|e^4i:bTCu 

;&fiSiiu Ei^$^!|s^4■efe5Cu^&•;7D-$■B•^ cm 
p ^{c i t) 3!%*j®sB«a*j)ist 4 ^mm u mmi 5^m^ 
t?>mmtm (cu) Aomm^^m^'^rci (04 

(a) ) „ 

[0 0 4 8] ifet. miULtzWMtin (Cu) 4®^^ 

(Dmitm±ir^rzisb. w^un (Cu) 4©^ffl;&7 
> rm^miz <t t) ttT©^^b^f^T-ifM t, c u©^ 
imt^^tt^mimimi 1 c^&jgfiKbfc (04 

(b) ) o 

[0 0 4 9] Cnmit^i^ 



: 5 1 / s e c 

mmm : 4 0 o-c 

11$ : 2 m i n 

05 [0 0 doymmmA 

mmm strnmiz^x. ats 1 0 ±(Dmm 1 KiBi^%?a 

2Mgi^?L&6^ffJfi)oU E^tt*44T-fe5Cuai^& 
•J7n-U CMPffi{rJ;t)^SiJ®iEl®$t*5t4=&Sffeb 
T^iEi^5©SBi^£gtti$-y-fe (05 (a) ) „ 

10 [0 0 5 1] mii!,LtzW.mm (Cu) 4©g® 
©K{b^l55±-r5fe«)s ^^r^Xvl 3lCj;oTJiiT 
(DCnmitmx-Mmm (Cu) 4©SfflSMb1-?. 
Ci:{cj;>)^{b©5±)ll ld=&f#fc (04 (b) ) o 
*5x ^^T-^X-^ 1 3 i: bT{±v I CP (Inductive Co 

15 upled Plasma) $fflV^fco 

[0 0 5 2] C u X^Xv^ft^f^ 
XD-b>^:^j;^ : N, 

: 1 0 0 s c c m 
Etj: 0. 4Pa 

20 a^/'W— : 3 0 OW (1 3. 5 6 MHz) 
»*g>'^T7— : 5 0 OW ( 1 3. 5 6 MHz) 
StglfiJS : 3 0 O-C 
B$PS : 2 m i n 
[0 0 5 3] 

t) Ltzmw!M(DmmKu Bm-^i^mimim^m 

m±t^:itifix^. ttzWM^m^commmi&r 

^m±-t^ztifix^?>o 
30 immom^^Mm} 

[0 1 i^mm(D^m^mm<Dmmmx'^ s, 
[02] ^mM(Dmmm(D^mi^mm.(omm:^^(DJim 

mmm (mm (a) ~ (e) ) r-feSo 

[03 ] *^B^®IIJS«?iJffl*2ifli:^tt©^jg;??S©x^ 
35 i5iB^0 (|5]0 (a) ~ (d) ) T-ife?., 

[04] *^B^©^€?!l©*2ii*:Sg©ii3g;^^©x^i 
ii0^0 (|5l0 (a) . (b) ) T-fe5. 

[05] ^mM<Dmmm(Dm»mm(Dmm:^m(02:u 
mnm mm (a) . (b) ) xtb^o 

40 [06] tte5l5©i|^2i«;SB©Sl3i:&S©ligi5iB30 (|5) 
0 (a) ~ (d) ) TfeSc 

[07] mM(D^mimm<ommy3m(o:LmmMm im 

0 (a) ~ (d) ) T-feSo 

[^^©iJiB^] 

••mm. 10 -SIS. 1 1 -^ibK^JiM 
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